Sleep disorders and deficits are a national U.S. health concern, and college students report more sleep difficulties than the general population. Most published studies examine college students as a homogenous population or focus on professional (e.g. medical) students. This study compares sleep patterns of undergraduate and graduate students from a national U.S. sample using the American College Health Association-National College Health Assessment (ACHA-NCHA) II survey. Graduate students on average reported better sleep behaviors; however, graduate students' sleep habits were still poor and these students could also benefit from intervention.
Introduction
The image of someone staying up all night to prepare for an exam, finish a paper or hang out with friends is often considered a typical college student experience. Numerous studies have documented concern about sleep patterns of college students (Buboltz, Brown, & Soper, 2001; Buboltz et al., 2009; Forquer, Camden, Gabriau, & Johnson, 2008; Gaultney, 2010; Gilbert &Weaver, 2010; Orzech, Salafsky, & Hamilton, 2011) , and some show links between sleep disturbances and decreased academic success, such as GPA (Gaultney, 2010; Taylor, Vatthauer, Bramoweth, Ruggero & Roane, 2011; Thacher, 2008) and academic motivation (Edens, 2006) . In fact, some have found a higher correlation between academic problems and sleep than alcohol use, stress, depression, colds or flu (Prichard, Cunningham & Broek, 2013) . Likewise, it is well documented that stress and other mental health issues pose challenges for and are increasing among college students (Eisenberg, Gollust, Golberstein, & Hefner, 2007; Gallagher, 2011; Hyun, Quinn, Madon, & Lustig, 2006) . Such mental health concerns may impede sleep patterns; for example, Wyatt and Oswalt (2013) found that among a nationally representative sample of college students, approximately 25% of undergraduate students and 20% of graduate students identified sleep difficulties as a major concern within the last 12 months.
In comparison to undergraduate students, few studies specifically examine graduate students and their sleep experiences. Many of the published literature on graduate students focus on non-US students or have a specific professional school focus, such as medical school. With U.S. participants, only Forquer and colleagues have included graduate students in their sample and found no differences between undergraduate and graduate students. This lack of consideration or even examination of graduate students is a frequent occurrence in health related studies (Bulmer, Irfan, Barton, Vancour, & Breny, 2010) . Assumptions are made by researchers and higher education administrators alike that graduate students are more mature and committed to their studies than undergraduates and this difference precludes the possibility of unhealthy or high-risk behaviors in graduate students (Bulmer et al., 2010) . The findings of those studies that have examined health issues in both graduate and undergraduate student populations (Bulmer et al., 2010; Nelson, Lust, Story, & Ehlinger, 2008; Meilman, 1993) do not support this assumption.
sleep issues among graduate students as well as the undergraduate population. Campus educational and programming efforts may need to be modified if there are differences in sleep issues. In general, the issue of sleep should be a priority for higher education administrators because sleep difficulties can significantly influence student retention rates (Bray, Braxton, & Sullivan, 1999; Strahan, 1999) . The current study will contribute to the body of knowledge relating to college student sleep patterns by comparing the sleep experiences of graduate and undergraduate students through a secondary data analysis of a national sample.
Method

Procedure and Participants
Authors obtained approval and subsequently a dataset from American College Health Association (ACHA) to conduct this study on the most recently available American College Health Association-National College Health Assessment (ACHA-NCHA) II data set (Fall 2009) (ACHA, 2010b) . This data set contains information collected from 34,208 undergraduate and graduate students enrolled part time and full time at 57 two-and four-year universities (ACHA, 2010a) . Only colleges and universities that randomly select students or that survey students from randomly selected classrooms are included in the ACHA-NCHA database. The mean response proportion for this data set was 36% and the median response proportion was 23%, with much higher rates for paper administration (mean response proportion 90%) versus Web survey administration (mean response rate 21%). This low response rate and not being a true random sample of U.S. college students does affect generalizability. But, at the same time, previous studies have demonstrated that the ACHA-NCHA provides similar results to nationally representative surveys (ACHA, 2004) . The authors secured institutional review board (IRB) approval to perform a secondary analysis on this data set.
For the purposes of this study, inclusion/exclusion criteria were applied to ensure that the sample related to the research focus. Students who did not identify their classification as an undergraduate or graduate/professional student were not included in the analyses; therefore, students who indicated "not seeking a degree" or "other" were not included. Individuals who did not respond to the sleep-related items that were used as dependent variables were excluded. Likewise, individuals who were 50 years old or older were not included as the majority of college students (96.2%) are under 50 regardless of status as an undergraduate or graduate student (U.S. Department of Education National Center for Education Statistics, 2011). In addition, some sleep research has indicated differences in sleep patterns of older individuals compared to those middle age and younger (Ohayon, Carskadon, Guilleminault, & Vitiello 2004) . Respondents attending universities outside the U.S. were also excluded as sleep patterns for adolescents differ between world regions (Gradisar, Gardner, & Dohnt, 2011) .
After applying the inclusion/exclusion criteria, the resulting sample was 26,681 students from 55 different universities and all regions of the U.S. Most student respondents were enrolled in a 4-year college or university (94.6%, n = 25,233). Almost two-thirds (61.9%, n = 16,516) attended public institutions, with 12.2% (n = 3,255) attending religiously affiliated institutions. Most participants were undergraduate students (88.9%, n = 23,721). The average age for undergraduate students was 20.84 years (SD = 4.31) compared to 27.32 years (SD = 5.95) for graduate students.
Between graduate and undergraduate students, there were significant differences in sex (64.9% of undergraduates were female compared to 58.6% of graduate respondents,  2 (1) = 44.03, p < .001); ethnicity (higher percentage of those identifying as Asian/Pacific Islander in the graduate population (28.8% compared to 8.4%) which resulted in lower percentages of all other ethnic groups in the graduate population); full time status (95.4% of undergraduates compared to 84.8% of graduate students,  2 (1) = 561.76, p < .001); and international status (35.6% of graduate students versus 7.3% of undergraduate students, 2 (1) = 2,242.34 , p < .001). Graduate students were also more likely to be in a relationship and living together compared to undergraduate students (36.7% vs. 13.2%) and live off campus (73.8% compared to 30.6%). The number of hours per week spent working or volunteering was also examined; Mann Whitney U revealed that there was no significant difference in the hours volunteered but that graduate students worked significantly more hours per week than undergraduate students.
Measures
The ACHA-NCHA II includes demographic items as well as items associated with a variety of health behaviors. While there are 66 items related to health and health outcomes, most items were not relevant to the current study's emphasis. The authors identified six sleep-related items that focused on sleep habits and ten relevant demographic items including age, sex, ethnicity, year in school, relationship status, residence, hours worked and volunteered per week, and other student status categories (e.g., full-or part-time student, international). Most demographic items were only used to report frequencies to better understand the participants of this study. The only significant demographic item was if individuals were undergraduate or graduate students.
The participants were asked six questions related to sleep experiences within the last seven days. Five questions asked how many days out of the last seven the participants experienced the following: "enough sleep to feel rested"; "awakened too early in the morning and could not get back to sleep"; "felt tired, dragged out, or sleepy during the day"; "gone to bed because you just could not stay awake any longer"; and "an extremely hard time falling asleep." Responses for these questions ranged from 0 days to 7 days. One additional question asked if respondents had a problem with sleepiness in the last seven days. Possible responses were: "not a problem at all"; "a little problem"; "more than a little problem"; "a big problem"; or "a very big problem." Because these are single-items that measure behavior, psychometric analyses such as reliability and validity were not conducted in the current study.
Analysis
Descriptive analyses were calculated for demographic data. For the five sleep questions with interval data (number of days), a multivariate GLM procedure was conducted. To examine the item with ordinal data, a cross-tabulation was conducted to determine Mann Whitney U. To control for Type I error, the Bonferroni adjustment was performed (.05/2) setting statistical significance at p < .025.
Results
Regarding the study focus, graduate students on average reported better sleep behaviors than undergraduate students. When asked how many days in the last seven they received enough sleep to feel rested, graduate students reported an average of 3.47 (SD = 2.01) while undergraduates averaged 2.94 (SD = 1.90). For all other results --awakened too early, feeling tired and sleepy during the day, going to bed because they could not stay awake, and having an extremely hard time falling asleep --graduate students consistently reported lower averages than undergraduate students. Table 2 contains correlations for the five variables that examine sleep experiences in the last seven days, plus the demographic characteristics of classification and age. All sleep items were significantly correlated with each other and with age and graduate versus undergraduate status. The correlations between the sleep items were much higher than the correlation between any of the items and graduate-undergraduate status. Table 3 contains the item specific multivariate results for graduate versus undergraduate status. Age was also a significant factor in the overall model Wilk's Lambda = 0.990, F(5, 26,674) = 52.41, p < .001,   = .010; however, only two item specific results were significant: "awakened too early" and "extremely hard time falling asleep." As shown in Table 4 , for the ordinal level response item regarding participants' perception of sleep difficulties, graduate students significantly perceived having less sleep problems (Mann Whitney U = 29,592,617.00, Z = -14.95, p < .001).
Discussion
Research related to sleep disturbances has long cited that shifts to one's sleep-wake cycle can increase feelings of depression and difficulty concentrating (Taub & Berger, 1974) . Likewise, evidence has long suggested that sleep habits, particularly inconsistent wake-up times, can increase irritability and depression among college students (Taub, 1978) as well as significantly influence academic performance (Lack, 1986) and grade point averages (Gaultney, 2010; Taylor et al., 2011; Thacher, 2008; Trockel, Barnes, & Egget, 2000) . In the current study graduate students reported significantly less sleep problems within the last seven days than their undergraduate student counterparts. This is inconsistent with a previous small-sample study that found no differences in sleep patterns among classifications (Forquer et al., 2008) ; however, there are differences between the two studies. The 2008 study used validated instruments to measure sleep disturbance (Pittsburgh Sleep Quality Index6 and the Sleep Hygiene Test) with a sample of 300 from a single institution. The current study used six single item responses with a national sample of over 26,000. While five of the six single items were measured together because of multicollinearity concerns; this is different than a validated instrument specifically designed to measure sleep disturbances. At the same, the small sample and single institution limit generalizability of the Forquer study.
The findings from the current study suggest that graduate students have better sleep hygiene than undergraduates. Sleep hygiene is defined as a variety of behaviors needed to have normal, quality nighttime sleep and full daytime alertness. Given the higher numbers of both work and volunteer hours graduate students perform, this finding may imply that graduate students are better able to manage their time and responsibilities. At the same time, Eden (2006) found no difference between work hours and excessive daytime sleepiness in her sample of undergraduate students.
Relationship status may also play a role in the difference between undergraduate and graduate students. Graduate students were more likely to be in a committed relationship and although the current study did not inquire about sleep patterns, Troxel's (2010) review indicates that those with a sleep partner frequently report better sleep patterns than those who do not have a sleep partner or when the sleep partner is not present. Similarly, others (Cacioppo et al., 2002) have found that lonely individuals have poor sleep patterns compared to those less lonely.
Perceived insufficient sleep and other sleep difficulties are correlated with other health conditions such as type II diabetes (Nedeltcheva & Scheer, 2014) , coronary heart disease, stroke, high blood pressure (Nedeltcheva & Scheer, 2014) , asthma, and arthritis (Liu et al., 2014) . However being overweight/obese (Liu et al., 2014; Wheaton, Perry, Chapman, McKnight-Eily, Presley-Cantrell, & Croft, 2011) and having frequent mental health distress (Liu et al., 2014) are more directly related to poor sleep habits than other health conditions. For example, Bixler et al., (2005) concluded that day time sleep is linked with depression in those under 30, and Prichard and colleagues' work (2013) shows high correlation between a psychiatric diagnosis and excessive sleepiness, sleep timing and sleep maintenance. As Wyatt and Oswalt (2013) report less frequent mental health issues in graduate students as compared to undergraduates, it is very likely that the sleep difference found in the current study is the result of mental health differences between graduate and undergraduate students. However the current study did not examine nor control for mental health issues or weight. Understanding how these other behaviors may affect graduate and undergraduate student sleep is needed in future research.
undergraduate students, but their research did not examine graduate students. Therefore it is unclear if the prevalence in sleep disorders could account for differences found in the current study.
While there may be underlying issues affecting sleep, even with the better sleep patterns reported by graduate students, they only received enough sleep to feel rested 1 out of every 2 days and felt tired and sleepy during the day on average 1 out of every 2.5 days. These rates still indicate sleep disturbances. From a higher education administration and student affairs perspective, colleges and universities must address the issue of sleep not only to improve the overall health, academic performance, and success of its undergraduate and graduate students but also to positively impact its retention rates (Gaultney, 2010) . suggest the implementation of a student sleep education program as the most effective and least expensive means for addressing sleep difficulties. General guidelines for such a program include making students aware of the impact sleep difficulties can have on mood, attention span, academic performance, productivity, etc. as well as instructions for sleep hygiene. Students should understand the effects of caffeine, alcohol, napping, varied sleep schedules, and exercise on sleep problems . Evidence demonstrates that in a population without sleep disturbances, this strategy increases knowledge of sleep hygiene which results in better sleep practices and consequently better sleep quality (Brown, Buboltz, & Soper, 2006; Brown, Buboltz, & Soper, 2002) .
Implications for Practice
Sleep education can be incorporated into the preexisting programs of most colleges and universities, such as freshmen or graduate school orientation . Some suggest colleges include a sleep screening and intervention early in students' academic experience in order to appropriately assess issues and provide needed referrals. As graduate students transition from an undergraduate environment to a graduate student schedule, information about sleep and its impact may facilitate better sleep hygiene.
One mechanism to facilitate sleep education is an online program. Quan and colleagues (2013) offered an online sleep module as part of an introductory psychology course; students showed improved sleep literacy and over half of the students also indicated behavior change (the most common change being a more consistent wake up time). A cognitive behavioral based sleep intervention that delivered pdfs via email to students also showed improvement in sleep patterns (Trockel, Manber, Change, Thurston, & Tailor, 2011) and may be a cost-effective strategy. Similarly, A!Sleep from Alice Health Promotion at Columbia University is an example of an online sleep screening and education program designed to educate college students about the importance of sleep, provide strategies for enhancing sleep, and track sleep behavior patterns (Columbia University, 2012). As a service, Alice Health Promotion is willing to provide the programming code at no cost to other college health programs (McNeil, December 13, 2012) . Regardless of the delivery method, if engaging in an online program, follow-up for those who are at risk for a sleep disorder and appropriate referral is a critical component (Gaultney, 2010) .
Other programs combine sleep education with social marketing strategies and environmental programs. For example creating spaces around campus that are nap-friendly and creating awareness about such areas has been successful on one campus (Prichard et al., 2013) . Graduate students may especially benefit from naps on campus with the potential for at home obligations (e.g. children, eldercare) that may prevent the opportunity for sleep at home. Eden (2006) also mentions establishing social norms around adequate sleep patterns. Based on Eden's work, one could suggest campus administrators work with graduate students and their faculty mentors to understand the impact of sleep issues on academic motivation.
These programs, whether mandatory or voluntary, can inform students of the important role of sleep in their personal and academic lives and consequently lead to better sleep habits. Unfortunately, the published work about programs again focusses on undergraduate students and the success of programs with graduate students is unknown and needs to be further studied. Researchers need to increase understanding of how these programs may or may not work for graduate students and part of that concerted focus will need to come from student affairs practitioners.
Limitations
There are some limitations in the current study. Other demographic factors were not examined. For example, previous research has indicated sex differences related to sleep, with women having better sleep in compared to men on many aspects; this seems especially true for women who are premenopausal (Bixler et al., 2009 ). As mentioned above, another study limitation is that sleep hygiene was not examined within the context of other mental health issues (Bixler et al., 2005; Liu et al., 2014; Prichard et al., 2013) . Another limitation is the effect of age; while it only was a significant factor for two items after being controlled in the analyses, it was still a significant effect in the model. More detailed analysis on age and its connection to college student sleep is warranted. For example, one study found that healthy older adults (over 40 years of age) without sleep disorders can expect to be less sleepy during the daytime than individuals under 30 years old (Dijk, Groeger, Stanley, & Deacon, 2010) . At the same, in regards to age there is actually little research that looks at adolescents and middle age adults (Ohayon et al., 2004) , so the role of age may not be as great within the total college student population. In addition, this study provides at least a first step to comparing and understanding the impact of age on sleep within the college setting.
Conclusions
Regardless of these limitations, this study still warrants attention as it focusses on the critical issue of sleep in graduate students. As campuses increasingly develop programs to ensure that the graduate student experience is positive (Border, & von Hoene, 2010) , sleep is certainly one of the issues that needs to be considered in the overall success of the student.
